This paper considers aspects of the competitive selection process in China -firm entry, survival, and exit -in an important sector of manufacturing, looking in particular for changes resulting from the latest stage of reforms. Using industry survey data from a province in North-East China, we find substantial differences in the process between ownership types. By conducting a simple decomposition of the aggregate productivity growth and exploring the determinants of firm's exit using a hazard rate model, we observe a substantial rate of churning of enterprises in the sector, and find that the competitive selection processes operate, for small and collectively owned enterprises (COEs), in a manner consistent with a private market economy. In contrast, such processes appear not to be functioning for state owned enterprises (SOEs). We conclude that competitive selection in China is not providing a sufficiently strong substitute for corporate governance based on ownership.
Introduction
Since the 1980s, while transforming itself from a centrally planned economy to an emerging market economy, China has achieved a 10% average rate of growth in GDP, with per capita GDP more than quadrupling. However, a central paradox of the recent impressive record in China is that it has been achieved in the absence of a number of factors commonly deemed to be pre-requisites of successful transition. These include reasonably complete market liberalization, large-scale privatisations, secure private property rights, and democracy (Chow, 1997) . Resolution of the paradox is important when assessing the role of current and future reforms.
As far as liberalization is concerned, it may however be argued that the 'competitive selection process' by which firms enter and leave industries has a vital role in creating a competitive market environment and may act as a partial substitute for the absence of a large scale privatisation process (and for forms of corporate governance based on private ownership). This competitive selection process is shown to be especially important for small firms in the electrical equipment manufacturing sector we investigate. Such a process is based on an exit mechanism for individual enterprises, allowing unprofitable firms to decline and fail. As a result, Alchian (1950) argued that profit-maximising behaviour in a market economy is ensured, since a lack of profits threatens a firm's survival. In this paper we explicitly model the impact of China's reforms on this selection process.
Investigating the factors governing the process of exit of enterprises in the Chinese economy is important for a number of reasons. Firstly, China's idea of gradual reform aims to encourage the entry of new firms and phase out the old inefficient SOEs through bankruptcy and restructuring. Therefore, a study of firms' exit and survival behaviour can shed light on how gradual reform works. Secondly, exits have played and are playing an important economic role in the transition to a market economy. On one hand, the exit of inefficient firms releases scarce resources, reducing inefficiency and facilitating the prospects for new firms entering the industry, promoting entrepreneurship (Aghion and Howitt, 1997) . On the other hand it provides credible threats to incumbent firms (Jensen, 1988; Hart, 1995) , which may then hasten various types of restructuring. However, exits involve costs (Ericsson, 1994) , and in special circumstance exits may lead to the disorganisation of the entire economy. Thirdly, by studying the firms' exit behaviour and its determinants and comparing it with its counterparts in advanced economies, we can estimate to what extent the market mechanism is functioning and to what extent the old legacy is still in evidence..
As a working hypothesis it seems reasonable to suppose that the old state-owned enterprises (SOEs) -which were designed for the old central planning system and where inefficiency is allegedly pervasive -are less likely to survive in the face of competition from new innovative non-state firms. However, in the Chinese case we suspect that a number of factors contribute to rather strong barriers to exit, in particular the high economic and social costs associated with closure, such as the possible increase in unemployment and the potential for social unrest. In this paper, we are therefore primarily concerned with the questions of what determines the exit of Chinese firms in the process of China's transition to a market economy, what constitute the barriers to firms' exit, and whether these barriers have changed to any great extent as a result of the reforms taking place under the Socialist Market Economy.
The paper is organized as follows. The second section provides an overview of the reform process and its implications for the performance of manufacturing enterprise in China.
The third section looks at the dynamics of output, employment, and productivity growth in China. A key objective of this section is to ascertain whether the latest phase of reforms has substantially changed the pattern of growth substantially as it relates to the entry, exit and survival of firms. The fourth section considers in more detail the empirical analysis of exit. In the penultimate section, we employ a hazard rate model to explore the determinants of firm exit. The final section concludes.
The Transition Process in China
The 'reform and opening up' policy proposed in the Third Plenum of The Eleventh Congress of the Communist Party on December 18-22, 1978 marked the beginning of China's reform era. At the beginning of the reform process, China's policy makers had reasonably clear objectives relating to the increase of productivity and the improvement of living standards. But at that time, even in the western countries, let alone in socialist countries, deregulation and privatization remained controversial topics. Hence there was no obvious model to serve as a guide. The reforms consequently proceeded by using an experimental method, referred to as 'crossing the river by groping for stones'. The reforms were initially implemented in a few selected cities, before being rolled out at the national level. This initial phase was characterized by the continued dominance of the planning mechanism while trying to establish a 'balance' between the plan and the market.
By the end of 1992, the China's economic system was still halfway between a planned system and a market system. In September of that year however, the Fourteenth Congress of Chinese Communist Party endorsed for the first time the objective of building a 'socialist market economy'. The explicit nature of the target should be contrasted with the earlier philosophy of 'groping for stones' and marked a specific break with the first stage.
In 1997, the Fifteenth Party congress made a breakthrough on ownership issues, with private ownership being upgraded to an 'important component of economy' rather than being merely that of a 'supplementary component'. And more recently, in 1999, private ownership and the rule of law were incorporated into the Chinese Constitution, and private ownership was given equal standing with State Owned Enterprises (SOEs).
At the enterprise level, the post 1993 reforms established the foundations of a modern company system. At the outset of this stage, enterprises were merged to take advantage of scale economies as well as to help mobilize resources. Most of the merger decisions were made by the government rather than at the level of the enterprises themselves. Some enterprises were incorporated, and some accessory services were spun off. Intra-enterprise contracts of various kinds have also been widely introduced. Since 1995, there has been large-scale privatization of small and medium SOEs, and of collectively owned enterprises (COEs), as well as the beginnings of layoffs of state workers on a large scale, with some insolvent enterprises being allowed to go bankrupt. Larger companies were also floated on the stock market, and by the end of 2002 there are more than 1200 listed companies in China's Shanghai and Shenzhen stock markets. Debt conversion to equity is now beginning to be implemented for larger companies to wipe out the debt historically incurred by large and strategically important SOEs. At the same time, monopoly positions in both the telecommunications and electricity supply industry are being dismantled Ostensibly therefore the reforms since 1992 may have been expected to have impacts on enterprise performance via both product market and capital market effects. Our concern in this paper is limited to the former and to the measurable dimensions of the competitive process, assessing the respective roles played by entry, exit and incumbent firm growth in an important sector of manufacturing within a single province. Accordingly, the next section performs some relatively straightforward decompositions of output and productivity growth
A Preliminary Analysis of the Industrial Dynamics in the Electrical Equipment Manufacturing Sector
To begin the analysis it is useful to consider the effectiveness of the competitive selection process by examining measurable characteristics of the processes of entry, exit and growth and how they have changed with reform, using the periodization considered in the last section.
The creation, survival and growth of the newly established firms and the downsizing and possible exit of the traditionally large, dominant state owned firms are both important to the success of both the transition process itself and also to the long-term health of those economies, forming the two sides of Schumpeterian creative destruction (Stiglitz, 1999) .
Moreover, the process of exit is likely to become much more important as the movement of surplus labor from the countryside to the towns slows down. In the context of China however, the academic and policy communities have concentrated on the role of the entry of new firms (e.g. Jackson et al (1999) , Qian (1999) ), while largely ignoring the extent and role of the exit of older and less efficient firms.
The data used in this investigation covers almost the complete population of Chinese firms in the electrical equipment manufacturing industry in Liaoning, a Northern China Province, over a ten-year period starting from 1987 to 1996. This province used to be the centre of China's Manufacturing Industry, and is an area where the central planning system had perhaps been most deeply rooted. Of its 14 cities, five are coastal cities; one of these latter -Dalian -was one of the earliest cities to have been opened up to the outside world. Arguably therefore, the enterprise reforms in this province, especially the reform of State Owned Enterprises (SOEs), are representative of the enterprise reform in China's manufacturing sector more generally.
The electrical equipment manufacturing industry is a sector where traditionally the SOEs have dominated, especially in the manufacturing of electric motor, generators, transformers and electricity distribution and control apparatus, but where currently the new entry of non-SOEs has been relatively easy, especially in the manufacturing of domestic appliances, electrical lighting equipment, etc. Arguably therefore the selection of this sector is to some extent representative of the stage of the reform discussed in this paper. This sector accounts for around 5% of the province's gross industry output. The dataset is an unbalanced panel of 3992 firms -the number of different entities appearing at any stage over the whole period examined from 1987-1996; there were 1092 firms in 1986 and 1632 in 1996. Table 1 provides data on the number of firms and size of industry for all the 3 digit industry within electrical equipment manufacturing industry.
Around 98% of the firms are small and medium firms, the markets for which are mainly local or at most provincial. These industries have undergone different patterns of expansion and contraction over the 10 year period of our data.
In this section we consider some simple decompositions of output change by firm type and in terms of survivorship (the sub-set of firms who exist at both the beginning and the end of the period in question). Figure 1 shows the contribution to the growth of output of entry, exit, and survival for the whole period and the two sub periods. It suggests that there was a big increase in the importance of 'churning' of enterprises between the twosub periods with both the positive contribution of entry and the negative contribution of increasing substantially. Indeed, in the period since the reforms, the net impact of entry and exit is clearly more important than the growth of surviving firms. Superficially, the evidence from Figure 1 suggests a sharpening of the competitive process over the period under investigation. Establishing such a conclusion, however, requires a more explicit assessment of both the hazard represented by exit and the competitiveness of new entrants for which we need a performance measure. Here we focus on labour productivity 1 .
Following the method proposed by Baily et al. (1992) and modified by Haltiwanger (1997), we decompose the growth of labor productivity into the contribution of entrants, exits and survival firms to assess the competitiveness of new entrants, as follows: 
where ∆ refers to changes over the k -year interval between the first year ( k t − ) and the last year ( t ); it θ is the share of firm i in the given sector at time t ; C , N , and X are sets of continuing, entering, and exiting firms, respectively; and P is the aggregate (i.e. weighted average) productivity level of the sector as of the first year k t − . Hence
represents the change of labour productivity attributed to survival firms,
represents the change of labor productivity attributed to new entry, and
represents the change of labor productivity due to firms' exit.
The decomposition results for labour productivity are shown in Figure 2 which shows the contribution of entry, exit, and survival to the sector's productivity growth. It suggests that (on the average) all three components made positive contributions to productivity growth over both sub-periods. While the major impact was coming from entrants, survivors and exits also contribute a substantial percentage of overall productivity growth. Moreover, exits do appear to have increased their role over the sub-periods. To progress further, and consider how the reforms may have impacted upon exit behaviour across different firm types, we turn explicitly in the next section to the determinants of exit behavior. 
The Role and Determinants of Exit Behaviour
It is helpful at this stage to consider some existing work on economic models of industrial evolution and competitive selection, and the processes that generate entry, exit, and productivity growth. In many of these models, outcomes are depicted as a result of the optimal behavior of forward-looking entrepreneurs with rational expectations but limited information. For example, in the contribution by Hopenhayn (1992) this particular model are shared with other representations of industrial evolution as developed by Jovanovic (1982) and Ericson and Pakes (1995) . At any point in time, an entire distribution of firms with different sizes, ages and productivity levels coexist, and simultaneous entry and exit is the norm. Young firms have not yet survived a shakedown process, so they tend to be smaller and to exit more frequently. Large firms are the most efficient, on average, so their mark-ups are the largest. Nonetheless, despite the heterogeneity, equilibrium in both Jovanovic's and Hopenhayn's model maximises the net discounted value of social surplus. Thus market interventions generally make matters worse and in this sense the competitive process is optimal. Exit is however crucial to the process -typically firms exit as they learn about their true productivity levels.
From an empirical perspective, a number of studies have examined the dynamic aspects of firm behavior in the context of advanced economies, beginning with Hart and Prais's [1956] pioneering work of the growth of British companies.
Empirical studies of the processes of entry and exit for the developed economies tend to indicate that industry characteristics explain a large amount of the variation observed not only between industries but also within industries over time. The variables associated with observed differences across industries include sunk costs, absolute capital requirements, minimum efficient scale, and market concentration (Bain, 1969) . Moreover, as Shapiro and Khemani (1987) showed in a study of 143 four-digit Canadian Manufacturing industries, over 1972-76, these variables tend to be associated with both barriers to entry and barriers to exit. A number of other studies have confirmed the correlation between entries and exits (e.g. Dunne et al. 1988) for US manufacturing industries, Schwalbach (1991) on German manufacturing industries, Geroski (1991) on British firm and Baldwin and Gorecki (1989) on Canadian industries). The positive correlation between entry and exit flows, which appears to be especially marked among small firms, has been described as a 'revolving door' at the bottom of the industry size distribution.
Other studies indicate that entry and exit rates tend to be positively influenced by both expected rates of return in the industry and by its growth rate (e.g. Acs and Audretsch 1989) . Firm specific effects have also been found to be important, for example small firm size is found to be positively correlated with higher firm exit probabilities (e.g. Lieberman 1990 ). However, some of the important features of firms pre-exit, and which may have significant impacts upon firms' closure decisions, such as their performance, leverage or governance structure. Indeed, as far as the transition economies are concerned, we are unaware of similar empirical work on entry and exit for the transition economies, where the focus has tended to be on the role of new entry or on the restructuring of large state owned enterprises. In addition to the effects generally found to be important in the advanced economies, it is clear that a number of additional factors need to be considered in the context of transitional economies in general and the Chinese economy in particular. The extent of heterogeneity across industries found in the advanced economies across industries and evidently related to big differences in growth rates, sunk costs etc, provides an important reason for concentrating on a particular sector -in our case that of electrical equipment manufacturing.
The exit of inefficient firms in transition economies is potentially an important element in reducing social waste and mobilizing resources more efficiently. In addition of course, it also provides a credible threat to the incumbent firms, which may then hasten their own restructuring. As one the objectives of the transition is to eliminate subsidies to the state sectors and reallocate the resources to their best use, the state owned enterprises (SOEs) -which are built for the old central planning system and where inefficiency is allegedly pervasive -are less likely to survive competition from newly established firms. That the old state owned enterprises are more likely to exit seems to be a logical assumption.
However, we suspect that, in the Chinese case, the high economic and social costs associated with the closure of state owned enterprises create strong barriers to exit. This prevents the more inefficient state owned enterprises from closing down. We are particularly concerned with the question of whether barriers to exit have changed to any great extent as a result of the reforms taking place under the Socialist Market Economy.
However, before proceeding to an empirical model the definition of an 'exit' needs to be considered in the Chinese context.
In China, there were many possible reasons for the disappearance of firms in our dataset.
One is that the owner (either a government department in terms of SOEs, the 'community' in terms of COEs or private individuals in the case of both foreign and domestic private owned enterprises) may decide to close down an under-performing enterprise. In fact, the first ever public ownership bankruptcy occurred in Electrical equipment manufacturing industry and in Liaoning province. However, it happened in 1986, before the enactment of China's bankruptcy law, which our dataset unfortunately did not cover. Since then, the number of bankruptcies in China has risen sharply from 98 in 1989 to 5048 in 1997 (Li, 2001) . Another important cause is merger and acquisition, quite possibly involving a government prompted merger of a poor performer with a successful one, with the aim of saving the former from bankruptcy. The merger may also happen voluntarily, without the interference of the government. A third reason is a change of ownership. This may take various forms: joint ventures where foreign capital dominates, firms being sold out to the public, firms being sold out to individuals, firms being sold out to employees and management. The last two processes have a characteristic Chinese name, GaiZhi, meaning changing mechanisms, yet by international standards, GaiZhi really is privatization. The final reason for exit in the current dataset is that a firm may change its main industry.
With the ensuing econometric analysis in mind, we need to consider here the following factors at firm level, industry level, and macroeconomic level.
Firm-level factors
Ownership. Our data allows us to classify enterprises into 4 groups, State-Owned Enterprises (SOEs), Collectively-Owned Enterprises (COEs), Foreign-Invested Firms, and firms categorised as 'Others' including Domestic Privately-Owned Enterprises, and Shareholding Companies, etc. The ownership form is likely to be an important determinant of exit in the Chinese context, though the relationship may be complex.
While, for example, SOEs may be inefficient, the probability of their exit may be influenced by a consideration of the social costs and resistance associated with their closure. Moreover, the differential fiscal and legal treatment of enterprises according to ownership form (and for which we cannot adequately account) may also be important.
Enterprise age. As suggested in the theoretical literature, newer enterprises may still be learning about their true productivity levels. Moreover, those enterprises that have survived the longest have established themselves in the market, and may be better able to survive an adverse shock of given size (e.g., through trademarks, "goodwill" and established links to suppliers or to the capital market). In the context of transition economies, the effect may be strengthened since established firms are frequently the place where traditional planning mechanisms and vested interests are most deeply rooted.
However, old firms burdened with established organisation-specific knowledge acquired during the socialist era might be slower in acquiring organisation-specific knowledge adaptable in a market economy, and therefore be slower in learning to survive in a market economy.
Enterprise size. The bigger a firm is, the more likely it is to enjoy economies of scale, and the more likely it is to invest in R&D, marketing strategies and information gathering.
They have also survived and grown throughout various internal and external shocks, and have accumulated competitive assets and skills as well, therefore, they are more likely to survive. In China, for administrative purposes, China's State Planning Committee classifies a firm as large, medium, or small according to its productive capital and its production capacity, and makes policies according to this classification. Therefore firm size captures not just the advantages of large firms over small firms in economies of scale but also controls for differential effects of government policies with regard to enterprises of different size. We expect to see a negative effect of firm size upon firms' closure probability. We measure firm size by employment, and scale advantages by the deviation of the size of capital stock from the minimum efficient scale (MES), this being defined as the average size of the largest plants accounting for 50% of industry employment. It should be noted that size variables may also capture the characteristics of the sunk cost of firms in an imperfect market environment, which is especially important in transition economies where capital markets and labour markets are underdeveloped. An additional control for sunk costs is a measure of capital intensity. This may also be important for another reason. In the 1980s, the government targeted the electrical equipment manufacturing industry in ways that may well have encouraged entry by enterprises with less than optimal capital intensity.
Enterprise performance. In a market economy, this is the key to the competitive selection process, with poor performance punished by exit. Of course in the context of transition economies, the relationship may not be so straightforward, as efficient firms may be selectively punished by higher taxation, and inefficient firms may be encouraged by state subsidies. We include three types of performance measure: profitability measured gross profit margin, labour productivity, and an efficiency index estimated by using Data Envelopment Analysis (DEA). In formal models, a firm's closure decision is based on the comparison of expected profit staying in the market and the expected cost of staying in (Dixit, 1989; Jovanovic, 1982; Hopenhayn, 1992) . Therefore, firms' current profitability should have negative effects upon firms' closure. In China, as well as in other transition economies, firm profitability may be only a poor signal of its viability, as both SOEs and
COEs have to take on social responsibilities in addition to their economic objectives. A Firm's efficiency index is included for two reasons: firstly, the firm's survival ability is a test of firms' efficiency in a competitive market (Bain, 1969) , and the exit of less efficient firms is normal in a market economy; secondly, productivity might not be a good indicator of enterprise performance in the context of transition economies, and higher productivity might actually lead to greater allocative distortion, lower profits, and lower efficiency -as suggested for example by Bai et al. (1997) .
The hardening of financial constraints. The hardening of financial constraints will eliminate support for under-performing firms, increasing the probability of firm closure.
In this study, we use ratios of interest payment to fixed capital as an indicator of the degree of financial constraint faced by individual firms.
Firms' social burden. In China, where the social security system is just beginning to be set up, SOEs, which had been designed to satisfy both economic and social duties, have heavy social security and social welfare responsibilities. Those social responsibilities take the forms of in-house schools, hospitals, employees' housing, health care, and pension schemes etc., and are represented by 'unproductive capital'. In this paper, the share of fixed 'productive' capital is used to capture the effect of social burdens upon firm exit. The potential social burden is also captured by the numbers of employees. On one hand, higher unproductive capital ratio decreases the level of return, which in turn increases the closure probability; on the other hand, in transition economies with a poor social security system, those social obligations should predict against exit.
Industry-level and macroeconomic factors play an important role in determining firms' exit probability as well; here we consider the following factors:
Market competition. In a more concentrated market, the existence of monopoly makes smaller firms more prone to failure. In order to allow for differences in the market environment, we also include indicators of the degree of market competition. We use the four largest firms' output ratio at the three digit industry level within a city as an indicator of the degree of market competition.
The growth of the industry. In a fast-growing industry, as Bradburd and Caves (1982) have found, price-cost margins tend to be high, and market penetration can be achieved without causing much harm to competitors, therefore firms tend to live longer. The higher expected profit rate of an industry will tend to attract more firms to enter the industry and increase the market competition. In this study, we use the percentage of industrial output in the electrical equipment manufacturing industry as a proxy for the growth of the electrical equipment manufacturing industry.
Reform stages. As discussed in section 2, the Fourteenth Party Congress held in September 1992 marked a roughly two-stage process of economic reform. We use a dummy variable to incorporate the impact of the post-1992 reforms.
Modelling the Exit Hazard of Chinese Enterprises
This section sets up the empirical methodology for analysing the determination of Chinese firms' exit behaviour, and reports the results of the estimates. To analyze firms' exit behaviour and to account for the right censoring nature of the dataset, we utilized methods from the literature on economic duration data (see, e.g., Kalbfleisch and Prentice, 1980; Kiefer, 1988; Lancaster, 1979) , to model firm exit as a hazard rate, which is defined as the conditional probability that an enterprise exits in a small interval of time.
Hazard rate (or event history) analysis has been used extensively in the study of organizational mortality (Hannan and Carroll, 1992) and new firm survival (Audretsch and Mahmood, 1995) .
Theoretically, the hazard analysis can be described in terms of the probability of a firm exiting in any period of time over our sample period. Let T be a random variable measuring the duration of a particular firm during 1987-1996 with a continuous probability distribution ) (t f , where t is a realization of T . The cumulative probability is:
The survival function defining the probability that a firm survives at least t is given by:
The so-called hazard rate ) (t λ can then be derived as follows:
In other words the hazard rate is the instantaneous probability that a firm exits, given that the firm has survived up a certain point in time t.
A widely used methodology -and that pursued here -is first to use univariate analysis such as Kaplan-Meier to provide non-parametric estimates of the hazard rate, before proceeding to multivariate regression methods. The univarate approach discloses the general trend of firms' hazard rates, providing useful information for the appropriate specification for the multivariate regression which then allows for the analysis of the specific determinants of the hazard rate.
In empirical applications the distribution of the hazard rate has taken various forms. The exponential distribution is a widely-used model for durations that do not exhibit much variation, which defines the hazard rate as 
Nonparametric Estimation of the Hazard Function: Kaplan-Meier Estimator
The Kaplan-Meier Estimator is a strictly empirical approach to survival and hazard function estimation. Assume Figure 4 shows the cumulative survival of the firms stratified by ownership. It indicates that significant differences in survival probability exist between state-owned enterprises firms and collectively-owned firms. The probability of a state-owned firm surviving in the near future is higher than that of a collectively-owned firm. However SOEs tend to be bigger than other firms. Accordingly, Figure 5 shows the hazard rate by size of firm. It suggests that the exit probability of small firms is significantly higher than that of medium sized and large firms over the 10-year period. As we approach the end of the sample period, the exit behaviours of medium firms and large firms begin to show differences, with the pace of exit of medium firms increasing. This result is consistent with the literature: firm size matters in determining the probability of exit decisions.
Finally, Figure 6 shows the smoothed hazard estimates stratified by founding periods, with firms divided into three groups according to when they were established: firms established between1987-1996, firms established between 1977 and 1986, and firms established before 1977. It suggests that the date at which firms were founded is important for survival and exit behaviour. The first two groups are firms founded after the start of economic reform, and the third group were founded before reform. Those three groups display different survival and exit behaviours. Firms that were established prior to reform have the lowest hazard rates, while the most recently created firms experienced the highest hazard rates. 
Semi-parametric Estimation of the Hazard Function: Cox Proportional Hazard Model
Through the non-parametric estimations, we have already found that firms displayed different survival and exit patterns; in this section we will analyse the underlying causes for the different survival and exit patterns through multivariate regressions. As discussed, both firm-specific characteristics, such as firm size, age, and performance, and industryspecific characteristics, such as competition, entry and exit barriers, are likely to have effects upon firms' exit behaviour. Furthermore, during the process of China's transition, various economic reform policies also have effects upon firms' exit behaviour. To account for such effects, we allow the firm hazard rate at a particular point in time to depend on the realization of a set of industry and firm-specific time-varying covariates. do not have any strong a priori reasons for imposing a particular functional form for the dependence of a firm's hazard rate on its survival time, and we are more concerned about the effect of various industry-specific and firm-specific factors upon firms' hazard rate than the actual hazard rate. Therefore, we choose to report here a semi-parametric estimation method, although experimentation with a variety of functional forms of hazard function, such as those using Weibull, Lognormal, and Exponential distributions (see appendix), and the differences were not found to be important. This finding is in keeping with other econometric studies of hazard rates (e.g., Karshenas and Stoneman, 1993) .
Following Kiefer (1988) , and Kalbfleisch and Prentice (1980) , we allow the firm hazard rate at a particular time to depend on the realization of a set of common and firm-specific time-varying covariates, with ) (t X i denoting the i th firm's covariates at time t .
Therefore we construct our model as follows:
In estimating the proportional hazard model, Cox (1972) λ , as was shown in Kalbfleisch and Prentice (1980) , can be given by:
where j t are the ordered failure times, j D is the set of observations fail at j t , j R is the set of observations that are at hazard at time j t ; the parameter β is estimated by maximising the partial log-likelihood function:
The most important assumption of the Cox proportional hazard model is that the hazard ratio is proportional over time.
Following our discussion of the factors determining firm exit in the previous section, the variables used in the regression analysis are shown in Table 2 . In order to investigate the specific impact of reforms on the competitive process, we consider reform as a specific covariate, included as a straight dummy variable (P92 = 1 if t>1992), which represents the impact on the hazard rate facing all enterprises in the sample. We also considered the possibility of entirely different hazard functions by ownership type or firm size, estimating different equations by ownership type, for small firms, and for new firms established between 1986 and 1996. However, a separate estimation for larger firm sizes was precluded by the limited numbers of observations. Capital Intensity Capital intensity, defined as the ratio of capital to employment, normalised by the 3 digit industry average.
Capintal Intensity *P92 The interaction of capital intensity and P92
Industry Level Factors
Industry Growth Share of the industrial output from electrical equipment manufacturing industry to provincial Manufacturing Industry output Concentration (CR4) 4 firm Concentration ratio at 3 digit industry level within a city, defined as the output ratio of the four largest enterprises within a 3 digit industry under electrical equipment manufacturing in a city.
Macroeconomic Environment

GDP Growth
The growth rate of National GDP P92 Dummy variable, P92=1 if year>1992, P92=0 if year<=1992 Table 3 presents the results from semi-parametric estimation. Using the complete sample, column (1), column (2), and column (3) of Table 3 alternate three performance measures -the DEA efficiency index, profitability, and labour productivity. Column (4) includes all three. In all estimates the SOE form of ownership is the benchmark ownership type. The results of this first set of experiments reported as shown in Table 3 consistently show that a number of co-variates have significant and correctly signed influences on the hazard rate. Significant positive impacts on the hazard rate result from collective ownership (COE), while the effect of domestic private ownership is only marginally significant. By way of example, the hazard rate facing a COE was nearly 30% or more above that for a SOE. Ratio of interest payment to fixed capital, 4 firm concentration ratio at 3 digit industry level within a city, national GDP growth, and 1992 reform dummy (P92) exert positive influences as well. Negative impacts are coming conversely from foreign ownership, the age of the enterprise, employment as a measure of the enterprise's social burden and socialist legacy, and from the relative strength of the electrical equipment manufacturing industry in the Chinese economy as a whole. Whether entered alternately, all three performance measures, efficiency, labour productivity, and profitability exerted significant negative effects upon an enterprise's hazard rate.
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Column (5) examines SOEs only. Note first that we observe a positive and potentially large impact coming from the reforms (P92), although this is determined very imprecisely.
Secondly, it may be observed that neither the efficiency index nor profitability appear to be significant. However, productivity is a significant factor in determining the hazard rate.
Column (6) offers a contrast by considering only COEs. Here we obtain results that are more consistent with a standard competitive selection process. Unlike SOEs, the efficiency index and labour productivity are important influences on exit rates, as is the new regime itself. This pattern is largely replicated in column (7) for small firms; this is not surprising since the samples are largely coextensive.
Column (8) focuses on new enterprises established between 1986 and 1996. While the regression results are largely similar to those in column (4), column (6) and column (7), we should note that the coefficients for COE and for Other are higher although less statistically significant, and that the effects of Other become significant at 5% level. This might indicate that newly-established non-state enterprises are exposed to a higher exit hazard than newly-established SOEs.
Through all regressions presented in Table 3 , the impact of the reforms is always statistically insignificant. The impact of the reforms on SOEs is particularly large. We suspect that this might have captured the impacts of other industry-level and macroeconomic factors. Hence, in order to estimate directly whether the acceleration of economic reform since 1992 has any impact upon firms' exit behaviours, we interacted all our firm-level variables with P92, and the regression results are presented in Table 4 .
Column (1) applies to the complete sample, column (2) and column (3) apply to SOE and COEs respectively, while column (4) and column (5) apply to small enterprises and newlyestablished enterprises during the period between 1986 and 1996.
The addition of the interaction between the efficiency index, labour productivity, employment, capital intensity, and P92 appear to sharpen the estimates. For example, while the efficiency index, and labour productivity now exert a larger negative impact on the probability of firm exit, the interactive terms are here all positive. We believe that this may be reflecting a higher propensity under the new regime for firms, probably more efficient firms, to exit as a result of their acquisition. We also now observe that employment exerts a larger (negative) impact on the probability of firm exit, while the interactive term exerts a significant and positive effect. This may indicate that under the new regime, employment poses a less important barrier to firm exit. The significant negative effect of high capital intensity exists only after 1992. All these seem to suggest the post-1992 reforms have changed the determinants of exit behaviour. However, the additions of interactions between capital, the unproductive capital ratio, interest and P92
are not statistically significant. It should be noted here that for SOEs, the negative effect of interest upon exit probability is larger in the post 1992 period, indicating a possible 'lock-in' effect between SOEs and state banks.
These results indicate that, compared to SOEs, the probability of enterprises to exit during 1986-1996 tends to be higher for COEs and for firms categorized as 'other', suggesting that SOEs do enjoy some advantages in regard to the exit hazard and which arisies from their unique place in the transition. By contrast, foreign-funded enterprises tend to have the highest survival probability even after controlling for other variables.
The firms categorised as other, which can be regarded as China's de novo firms, are the least likely to survive over the sample period. This may be due to the fact that most of the firms so classified are private or partially private firms, and it was not until 1996 that they acquired their legitimate status; before 1996 they were discriminated against in accessing bank loans and applying for investment quotas, etc.
Looking at the effect of firm performance measures on exit probabilities, we find that the impact of labour productivity is negative and statistically significant at the 1% level for all regressions. Similarly, the effects of the individual efficiency index and profit margin upon exit probabilities are also negative, and are statistically significant once again with the exception of SOEs and new firms. In general, we find that labour productivity is a better predictor of the hazard posed by exit, and this is true even when all three performance measures are included. Our results suggest that a doubling of labour productivity tends to reduce firms' hazard rate by around 19%.
In estimating the effect of size on the exit hazard, our analysis suggests a significantly negative effect of both size (as measured by employment) and relative scale advantage in some regressions. On the one hand, this indicates that scale advantage and associated sunk costs play an important role in exit determination, while on the other hand also capturing the effect of resource reallocation costs associated with firms' exit in China where the capital market and labour market are underdeveloped, and the social security system has just begun to emerge. Capital intensity -which may also be associated with sunk costs -shows a negative effect upon hazard rates in our regression with interactive terms, indicating that the higher the capital intensity the lower the closure probability since 1992.
In estimating the impacts of financial constraints upon their exit probability, our proxy for this effect, the interest ratio, appears to have different effects upon SOEs and nonSOEs. While for COEs, small enterprises and newly-established enterprises, this effect is positive and significant at 10% level for COEs, for SOEs it is negative though not statistically significant, and this negative effect seems to have increased since 1992. This suggests that SOEs are still facing soft budget constraints.
As to whether the acceleration of reforms since 1992 has had any impacts upon firms' exit hazard, by using a reform period Dummy (P92) and by interacting firm-level factors with P92, our analysis suggests that reform since 1992 has generally increased hazard rates especially among SOEs, with the signs of coefficients for the firm-level variables and the signs the corresponding interactive terms generally taking opposite signs.
Other industrial and macroeconomic factors have also played an important role in shaping firm closure in China. Our analysis suggests that industry growth has a significant negative effect on the hazard posed, while the three digit industry concentration ratio at city level and GDP growth both have significant positive effects. 0.018*** 0.00 0.016*** 0.00 0.021*** 0.00 0.018*** 0.00 0.021*** 0.00 Capital Intensity *P92 -1.845*** 0.00 -1.587*** 0.03 -2.181*** 0.00 -1.849*** 0.00 -2.178*** 0.00 Industry Growth -3.043*** 0.00 -4.132** 0.02 -2.845*** 0.00 -3.026*** 0.00 -4.460*** 0.00 Concentration 0.640*** 0.00 1.170* 0.07 0.615*** 0.00 0.616*** 0.00 0.777*** 0.00 GDP Growth 0.061*** 0.00 0.093*** 0.01 0.056*** 0.00 0.061*** 0.00 0.084*** 0. Note: *** Significant at the 1 per cent level. ** Significant at the 5 per cent level. *Significant at the 10 per cent level.
Conclusions
This paper has argued that the competitive selection process in China is likely to be increasingly important for two main reasons. First, as the agricultural sector as a source of surplus labor begins to decline, the release of resources for the continuing growth of manufacturing may have to come from elsewhere and increasingly from the exit of relatively inefficient enterprises. Second, the peculiarities of the reform process in China place additional emphasis on the role of competition (and probably for small firms in particular) as a substitute for more traditional forms of corporate governance.
Accordingly the paper provides and empirical examination of this competitive selection process in an important sector of Chinese manufacturing, looking in particular at the hazard posed by firm closure, and for changes resulting from the latest stage of reforms, namely the transition to the 'socialist market economy'.
Our analysis suggests that for small firms and COEs, the competitive selection process operates much as we would expect it to in a private market economy. The study also suggests that it is insufficient to analyze the competitive process from the point of view of new firm entry and incumbent firm growth alone. Indeed the substantial rate of 'churning' of enterprises that we observe in this sector means that a study of exit is just as important as that of entry for output and productivity growth. Moreover this rate of churn (for both entry and exit) appears to have increased substantially in the latest phase of reform. Our estimates from a hazard model of exit probabilities suggest that exits do contribute to efficiency within the small firm/COE sector since performance indicators serve as useful predictors of rates of industrial exit. However we do not find evidence that profits or efficiency indices are any better predictors of exit as a result of the latest reforms for firms with this ownership structure.
On the other hand, our analysis indicates a largely different story 
